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(57) mm] 

imfSi] C : 0. 0 0 9%£t"F. S i : 1. 0%£il 
T, Mn : 1. 0%£tT. P : 0. 0 4 %jJtT, S : 

0. 0 0 5%&,T, Cr:9. 0~15. OSS, Mo: 

1. 5~7. 0?«, Nl:4. 0~8. OSS. Al: 
0. 0 0 1~0. 1%, N:0. l%£iTS^^b, *^ 
t3. 

Cr (%) +Mo (%) ^1 1. 0 (%) 

3 0C (%) +Ni (%) -1. ICr (9S) -1. 1 

Mo (%) 1 0. 5 (%) 



380 




Oj020 



(2) 

1 

m^m 1 ] c : 0, 0 0 9 si : l, 0% 

JEtT. Mn : 1. 0%aT> P : 0. 0 4%KT> S : 

0. 0 0 5 9gKT. Cr:9. 0-'15. 0 96, Mo: 

1. 5-7, 0%, Ni :4. 0-'8. 0%. Al : 
0. 001-0. 1%. N:0. 1%£ITS:^*L/, *^ 

Cr (%) +Mo (%) ^1 1. 0 (%) 

3 0C (%) +Ni (%) -1. ICr (%) - 1 . 1 

Mo (%) ^-10. 5 (%) 

[W*«2] C : 0. 0 0 9%jE4T. S i : 1. 0% 
£tT> Mn : 1. 0 %KT. P : 0. 0 4%KT. S : 

0. 0 0 5%£AT. Cr:9. 0-15. 0%, Mo: 

1. 5-7. 0%, Ni : 4, 0-8. 0%, Al : 
0. 001-0. 1%>N:0. 1 %&sT. ^i\Z. T 
i : 0. 2%&rf. Nb : 0. 2%&.y. Zr : 0. 2 
%Jt^T(Z)5'feOia*fctt2a£i±^^WU. ^ 
C r (%) +Mo (%) ^1 1. 0 (%) 

3 0C (%) +Ni (%) -1. ICr (%) -1. 1 
Mo (%) ^-10. 5 (%) 

C (%) - 1 2 {T i (%) /4 8 + Z r (%) /9 1 
+ Nb (%) /9 3-N (%) /14} ^0 {%) 

[0 0 0 1] 30 

ii7.mtf^^u^\^tz.u^i>^^^\t^f^.iS7.<r>mmz 
7.m\zmr^h(Di!. mzmikUT.. m\tii^m. mm^ 

y^yjU^tLX<D^m\zm\^tz,'^)Vv-y^^ h^X 
CO 0 0 2] 

[0 0 0 3] mkoy^yn-i^n.. ^Mmd^^^^\t^ so 



#§B¥8-4 15 9 9 

2 

ffl^m\zu^\z^nx. ^^Ttm^i^M'^'itzmmm 
'^n^^o\zfi'Dx^x\^^^. m?.\i. Skm,i57s^^< 

1 3%jSJDL&SUS 4 2 0VJ>x>1t-f h?^Xx> 

l/X^€:^-f sus 
4 2 0 VjPr^-a'-f h5gXx>WX»ltt, ^gJgJCcfc 

c:<0J:^;^iKK;yx«i:Sft^ti*^&I^Kf{c^ 

-fflXx>l^Xfi9^X-/l--ffiXx>l/Xi3SfflVi^ 

'&^7c^(0^Sn*^^Ka'5<DTnxho 

CO 0 0 4] iti3fiSTbj5^feiS*tti:WJS*JS* 
Santt&«*ali^;^c«gi:bT«> C:0. 0 2 
T. S i : 0. 5 0%jKT, Mn:0. 50-1. 50 
S : 0 . 0 0 5 %£JI"F, Cr: 12-15%. N 

1 : 3. 5-6%, Mo : 0. 5-3%$^WL, 

Xx>lxXiH (#IB»86 0 - 1 7 4 8 5 9^i>«) , 
C : 0. 0 5 %B^T. S i : 1. 0 %i^T, Mn : 0. 
1-3. 0%, P : 0. 0 4%JEilT. S : 0. 0 0 5% 
OT. Cr:15-19%, Ni:3. 5-8. 0%> 
A1:0. 001-0. 1%, N:0. 1 %£JIT> M 

0 : 0. 1-4. 0%. nmtF ei^^n-^-^mm^m 

2 4 3 7 3 9-^^a) , C : 0. 0 5 %£ilT> S i : 
1. 0%J^T» Mn : 0. 5-3. 0%, P : 0. 04 
%&rf. S : 0. 0 0 5%«T. C r : 9. 0-15 
%, Mo:0. 1-7. 0%, Ni:2-8%, Al: 
0. 001-0. 1%, N:0. l%iXT, ^GtC, T 

1 : 0. 5%EilT, Nb : 0. 5%£JIT. V : 0. 5% 
JKT*<tt)^Z r : 0. 5%£tTcD5"50 ia*fctt2a 

3 0Cr (%) +3 6MO (%) +14Si (%) -2 
8N i (%) ^4 5 5 (%) 

2 1Cr (%) +2 5MO (%) +17Si (%) +3 
5N i (%) ^7 3 1 (%) 

(«fBB¥2-2 4 3 7 4 O^^ffi) , C : 0. 0 5%fil 
T» S i : 1. 0%e^T. Mn : 0. 5%*Ji. P : 
0. 0 4%£JIT. S : 0. 0 0 2%J&IT. C r : 8-1 
5%, Mo: 1. 5 — 7%> Ni :2-8%, Al : 
0. 001-0. 1%> N:0. 1 %£JIT> ti^^> C r 
+ Mo^l 1. 0 (%) , 

3 0Cr (%) +3 6MO (%) +14Si (%) -2 
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3 

8Ni {%) ^4 5 5 

2 1Cr {%) +2 5MO (%) +17Si (%) +3 

5N i (%) ^7 3 1 (.%) 

M¥3- 1 2 0 3 3 m'iUm . C : 0. 0 SSJiSO. 
2%^T. S i : 2%^T. Mn : 2%OT. P : 0. 

0 4%£tT, S : 0. 0 l«£iT, C r : 8%£t±l 7 
%£iT. N i : 2. 5iS8%6tT, A 1 : 0. 0 0 1% 
£il±0. 13ittT. N: 0. l%£tT. fefe'L. 
SOCr (%) +14Si (%) -28Ni (%) - 7 
9 0 [C i%) +N (Si) ] ^4 5 5 («) 

2 1Cr (%) +17Si (%) +35Ni (%) +9 

1 0 [C (%) +N W ] ^7 3 1 {%) 

SBf F e t5 J; Bis W^iW^^*^ -5 Slffl^S * S 
v;Wx>-tl-'f hSXx^WXai (#M¥4 - 1 2 0 2 4 

[0 0 0 5] 

[5SBJ*t^gliLJ:e>tf 5^S3 Mffi^MBS 6 0 - 1 7 
4 8 5 9 ^ii$atCM^©v;i/x >-!i-'f h^Xx^UXiH 

ttt-efr:»Sti. ^M¥2 - 2 4 3 7 3 9#^«. 

1$M¥2-2 4 3 74 0^i^ffi. !|#BSiF3- 1 2 0 3 3 
7^i)!S*i±WM¥4 - 1 2 0 2 4 9^ii«»CBg*® 

UTtts 0 o~i 0 0 o'cmm<DmAn^m-c%&tefu 

0 0 0~ 1 4 0 O'CcOllSjitJftSfc*. «t<Sffi*»± 

[0 0 0 6] Jic^ggroBWtt. ^-f >/w t'^o^^ 

d (C 2b o 
[0 0 0 7] 



(3) 1*H^8-4 1599 

4 

T(DW:fttt*^ (Cr+Mo) %«Tlf31T#. mit^ 

Ti, Nb. ZTm(Di^mm^myim^mmmmr^ 

ct\zi:^x. mmmBwcD^ouMu (i o o 0--! 

20 CO 0 0 8] tt^t^^Z-C^^m^t. C : 0. 0 0 9%JEi 
T. S i : 1. 0%«T. Mn : 1. 0%£ilT. P : 
0 , 0 4 %£tT. S : 0 . 0 0 5 %£ilT. C r : 9 . 0 
-15. 0%, Mo:l, 5-7. 0%. Ni:4. 0 
-8. 0%, A1:0. 001-0. 1%, N:0. 1 

Cr (%) +Mo (%) ^1 1. 0 (%) 

3 0C (%) +Ni (%) -1. ICr (%) -1. 1 

Mo (%) ^-10. 5 (%) 

[0 0 0 9] ^Tc. :i(D^m\t. C : 0. 0 0 9 
T. S i : 1. 0%£JIT> Mn : 1. 0%£JIT. P : 
0 . 0 4 %£(T. S : 0 . 0 0 5 %KT. C r : 9 . 0 
-15. 0%>Mo:l. 5-7. 0%, Ni:4. 0 
-8. 0%, A1:0. 001-0. 1%. N:0. 1 
%SkT. ^i\Z. T i : 0. 2%&sT. Nb : 0. 2% 
JEtT. Zr:0. 2 ^OTO'S'^CD iaSfc«2aa± 

4» Cr (^) +Mo (%) ^11. 0 (%) 

3 0C (%) +Ni (%) -1. ICr {%)-!. 1 
Mo (%) ^-10. 5 (%) 

C (%) -12 {T i (%) /4 8 + Z r (%) /9 1 
+ Nb (%) /9 3-N (%) /I 4} ^0 (%) 

^^mizmtcL. mm^F e *5j:r/^pjjiw^M^;o^e> 

[0 0 10] 

[f^ffl] C:CD^BJCDT;U7">1t-f h^XT->P'Xffl«. 

50 t^*VJU7->'y'-Y h*XT->l^XfflO»iaT&S«IA 
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!t$Ba¥8-4 15 9 9 



10 



i!as^®^sn>hP-jufc$s-e*-5. 5 etc. 
[0 0 11] Sfc, c:©f!M®v;i'7^>-y--i' h^7.f-> 

> u X « tt. A © !SS A* 7 >y + 5 v> t 
ffic i-r S :i t fc ±0 T^S© J; 5 i^iav^lSii^S&Stt 

TfcB!S±#*i/&<, set, Ti, Nb. ZrWiSJD 

CO 0 1 2] i>:ic;i©^Mic*5tiTffl®'ffc^t!E^)-&KS 
l/fcaSSfi^SEfS. C«j:®»W©2S;S:7C*T*o 
T. 01(C*Ti:*5l9, 0. 0 0 9%€rjaA-5i:7-r> 

ft, 0. 0 0 99££^T^brc. S i »9S©S!liHifiST 

<STf-5©T?. 1. 0%JSlTi:b&. Mntt3fia&±# 
3«S7C^Tfe^;0J. «tt£®T$ttSf^ffl^£^-r^© 
■C. «lttlRl±©itAlC«'>J5:Vi:&*JaSL.<. ssatis 

0. 0 4Xi&j@^5t«KI8tt*tfi-fr-r5fc«i). 0. 

0 4 %eiT i: L/h. S ttJaMi)nXtt©S/i^;5> &-rn}f'> 

0. 0 0 5%iJilTi:b/S:. * 

3 0C {%) +N1 (%) -1 



50 



* [0 0 13] c r aiii}ftft^^*}gja-r-5&Ji)irtt9. 

0 %64±®SJn*»i2>ST7a&-5A*. 1 SSS^jgA-StMo 
i:®ffi*^IIICJ;oT7i^-f h^Ji^^LaO^D, 3^ 
S*«fiT-r'5fe*. 9. 0~15S«tbfc. MottSftfb 

5 « *«T & n-r , 79g4)a^-5tc 

r i:©ffiS^m»C<t-3T7x7'f H*^^fiEL^<;SD. 
Slftd^^STT^fcft, 1. 5~7. OXtUfc. «fCM 
ott^S^]^eg|5©B:fttt®aJcSSi«7)S«b<, 2. 0 
agei±®SSiin*W*bti. Ni«'iJ.sam BAtt, 

MJDIttS:#5yS:*IC^tlD-r-5?)«. 4. 0 
Cr. Moi:®y'?7>;^±-?-®^**^+^)'-?4VHJd>0 
d^j^fCfiTb. 8. 0%S:ie^^t^®^;§l;5tia?a-r5 
«*^OTft<> 3;^h±#S:ia<fe«). 4. 0~8. 0 
Jgtbfc. A I Ba«©fifflj§gTl«^«iJtLT'i^ST 

0. 0 0 1 %*j^-ctt-e©^**^#&n-r, 

0. 156*ja;t-5t9!*:fr«i»*«#<;*0. 
ll:$«-5©T, 0. 001~0. IJgtbfc. NttO. 

®§tt*^S5</iD. ffii*i4©H*^efe'>;ftv^if!i«tf*t 

<. aSb<ttO. 0 2 ?g£ilTT?*5. 
[0 0 14] Ti. Nb, Z X \i.im%2%m<ri'SMn. 
TcHl-CJboT. i«ffl©f!ftMIIDX^^^«:{b«plCC^Nt 

{b^t)«:^^b, »I4'©7'J-;SC. N*?&n>hD- 

m^t^mifiib^. ^»«i^®!ifti^»*sttTfc®s 
0. 2«SjaA.5t-e©^a**tffifpT5«*^o-c?s<, 

iJfrfCN 1 ^®7c*<h'fb-&tl$:*^£bTS< U^<r>-V. 
0. 2%]JlTi:b;fc. Cr (%) +Mo {%) ifiW. 
0%*«-ettWj£:^JS:ftS[ijntt*5+5^Ttt;5:<. 11. 

0 %j&i±i£i.ST, if * u < 1 4 . 0 %£t±-c^^ftnfi 

-e;5:<, 3Xh±#&ffl<fc*, 2 2. OSiSjBA.511 

[0 0 15] ^f>\z, z.(D^mzi8n^9m.mt. ^*:© 

S (1) , (2) S;j3S£b;Sttn{f;tce)/<cv>. 

ICr (96) -1. 1 Mo (96) ^-1 



0. 5 (96) (1) 

C («) -12 {Ti (96) /4 8+Z r (96) /9 1+Nb (96) /9 
3-N (96) /14} go (96) ^ (2) 



7U-;^CS^3£'ft:^^-a-'57C*i:bT. Ti. Nb, Z 

tt, ±ffi^ (2) S:«sr-5^:i:*ti:>ST*5. 
[0 0 16] 

[^iS«9|] ^llCa^faiNo. 1 ~ 1 8 «^$!b. ^E-n 
■?nS^WJEE®bTfiJP8inm©«*ttL.fc. ^^tiT^Jt 



^:©%QQ©M3fefli<&$Sici!»ffii^f^-r^:/b«(cH. Ilia 

[Sjjaft-Z?*S9 0 0~1 2 5 0'CT^-Xx:?--1* 
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i^H¥8-4 159 9 



8 



fc. 5l3iliK}i, J*3 4mm, ¥fT®Ofi$ 3 4 mm® 

J I S Z 2 2 4 l&Jg 

Wfi^f&mmwt, J I s B 7 7 3 4 0WL'm-^w».m 

*fflV\ 02lc^-ra:*iO. KKfr 1 * 
ass. J I S Z 2 2 4 4 lf5/*-;^@!SttK;Efffi®a 
J^lcfpi;. iSKi^as. 8 0 7N-ctf>y;<;-Xi!SS 
0. 5mmtry9^-cai|)£U. -€-©S;*C«TfmBbfc. * 

OmmX 5mmX 5 5mmTab'5 2mmVy <y5^®v'-v 
)l}^-U.m}^^WmL, J I S B 7 7 2 2 {C«j£®-> 
•V'Jl'bf-^ttSiifiS^&^V^ J I S Z 2 2 4 2&i||^ 

Ji3T=2mm. i|iW=10mm. fi:SL=7 5mm©* 



10 



^•r i 5 fclSKM- 1 1 *tttf 1 2 ©±ffi®-3^^ 
(MH 6 0 mm) t ft tf«SI 1 3 (OTm-^j^ (MRI 1 
0mm) IC±-3T. a = Ety { 2/3 Li» + Li L2 + 
I/4L2M -'(CJ;oTS$nSJi5**il ay (ay: 
0. 2%mi3) {CJS:«)J:5Jcfttf;£:A*#L.&ttJ|-cff 

M-1 l®ffi^f}gtttt. 0 3 (b) t*Tt*50T*o 
;fc. KK^^^ti. 5%NaCl+0. OlatmHaS 
+ 30atmCOj. 2 S^t U SKit* 3 6 6I^W 

um'kmnmiz:^^\x rooj i:a&'5®tt2fi«icg!in 
/ib. rxxj t$,^<oit2mmzmn^^i^t, 

[0 0 17] 
[«1] 



















ft * 




(»} 
















No, 


c 


Si 




P 


s 


Cr 


m 


Mo 


Al 


N 


Ti 


Nb 


Zr 










I 


0.003 


0.48 


o.e6 


0^ 


0.001 


12.9 


6.7 


2.% 


0.009 


0.005 








15.1 








2 


0.008 


0.55 


0.29 


00)1 


0.001 


11.2 


4.6 


1.8 


0.013 


0.002 








18.0 


-9.56 






3 


0.006 


0.23 


0.50 


aoz 


0.001 


14.1 


7J8 


2.4 


0.035 


Oi)09 








16.5 


-10.17 






4 


0J0O6 


0.46 


0.44 


0^ 


aool 


12.2 


6.2 


2.1 


Qjm 


0.008 








14.3 


-9.35 




* 


5 


aooA 


o.ao 


0^ 




0.001 


12.1 


6.1 


2,6 


0.032 


0.007 


0.09 






0^4.7 


-9.92 


-0.012 




E 


0.006 


o.» 


0.31 


am 


aooi 


12.2 


5.8 


2.2 


0.022 


O.007 






0J2 


14.4 




-0.004 




7 


0.009 


0.45 


0.43 


0.03 


0.002 


11.3 


4.9 


2.4 


0.011 


0.004 


0.05 


0.05 




18.7 


-9.90 


-0.007 


M 


B 


0.009 


0.37 


0.24 


0.03 


0.002 


11.0 


8.8 


2.0 


0.025 


0.011 




0.08 


0.09 


18.0 


-8^ 


-0.004 




9 


0.005 


0.S8 


0.24 


0.02 


0.002 


14.5 


7.8 


1.6 


0.004 


0.008 




0A4 




16.1 


-9.76 


-0.006 




10 


0J)05 


0.32 


0.58 


0.03 


0.001 


12.6 


6.5 


2.4 . 




aoo5 


0.04 


0.05. 


0.05 


14J 


-0.74 


-0.014 




11 


0.005 


0.88 


0.64 


0.02 


0.601 


11.9 


fi.a 


1.9 


0.OZ4 


0.005 


Ol08 






13.8 


-9.23 


-0.011 




12 


0.004 


0.41 


0.19 


0.02 


0.001 


10.2 


6.2 


3.4 


0.O07 


0.004 


ao7 






ia.8 


-9.26 


-0.012 




13 


0.060* 


0.50 


0.41 


0.02 


0.002 


16.2* 


4.S 




0.008 


aoo9 


ao4 


0.31 




16.2 


-ii.7r 


0.01B* 




\4 


0.005 


0.24 


1.28* 


D.02 


0.002 


18.1 


2.1* 


1.1* 


O.00S 




0.06 






14.2 


-13.37* 


-0:004 


IB 


a220* 


0.48 


0.54 


Din 


O.OQZ 


0.1 


0.1* 


1-1* 


0.024 


mm 








10.2 


-4.52 


0.22S* 




16 


0.006 


0.45 


0.S9 


0,02 


0.002 


12.5 


5-6 


1.7 


0.008 


0.004 


0J5* 






14.2 


-8.94 


-0.053 




17 


O.OIS* 


0.30 


0.46 


0.02 


0.001 


11.6 


AS 


2.2 


0.028 


0.006 


0.O5 


0.07 


0 


14.0 


-10.91* 


-D.004 




la 


0.018* 


0.33 


0,55 


0.01 


0.001 


1&3 


8.1. 


2.1 


0.033 


0.005 


0.08 


0 


0 


14.4 


-9.20 


0.002* 



^Ts300(%) +NH%)-UGr(%)-l.lUo(%) 
«Z=OC%>-12(n(«)M8-far<1bm+Nb(%)/93-N(«Vl4} 



[0 0 18] 
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(6) 



8-41599 



9 



10 





9JNo. 


(MPa) 


(HVl) 


(J/cai2) 






1 


80S 


282 


244 


oo 




2 


756 


265 


241 


oo 




3 


B95 


283 


259 


oo 




4 


878 


278 


240 


oo 




6 


640 


266 


220 


oo 




6 


82S 


260 


250 


oo 




7 


891 


280 


218 


oo 


m 


8 


872 


274 


234 


00 




9 


791 


247 


251 


oo 




10 


659 


270 


276 


00 




11 


847 


264 


235 


oo 




12 


833 


259 


232 


CO 




18 


1154 


402 


24 


XX 


it 

m 


14 


776 


261 


218 


XX 


16 


1325 


451 


34 


XX 


16 


942 


SdO 


220 


XX 


17 


921 


310 


254 


XX 




18 


1025 


357 


241 


XX 



[0 0 1 9] *i*<fcy:^2ic*-ri;*5 0. e:©^?^© 

ifi^*5HBl^1-®«N o. 1 3 ~ 1 8 <Olt^m\Z^^^T 
it. ti-rnfcSS'fb*^0. 0 l a t mCDS^TtC^V^T 
fclS;*jj8ftS9nS:4UTV>*, ittS!m©«No. 1 3, 

14. 15tt. Mo-^>fr»*^*^a%K«7FJ£UT* 

o. 17, 1 8«, tJ!*{£ctminTVifci/'^;i/-r^ 

fflNo. 16H, TI, Nb, Z r 0^jD»*l#'-r^S 

niim±vr\>^^. z.n\zML::o%mm<omNo. i 

[0 0 2 0] 



fs.mmriz^\>^r^m&-v^^m-k^^mmh. do. 
0. (b) mm:f3mimi<DumHr(om.mm'(!$>^. 

1,11 KKM" 

2 ^^eis 

3 a!i;£^ 

12 UBifrnM 
1 3 



—720- 




(72) 'm ?ptt 



